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ECONOMIC  ANALYSIS  OF  ALTERNATE  LOCATIONS 
FOR  INTERSTATE  HIGHWAY  NO.  94 
BETWEEN  CUSTER  AND  THE  TREASURE -ROSEBUD  COUNTY  LINE 


FOREWORD 

This  report  has  been  prepared  for  the  purpose  of  comparing  the 
relative  merits  of  two  proposed  alternate  locations  of  Interstate  Highway- 
No  .  94  from  a  point  on  the  present  highway  west  of  the  community  of  Custer 
eastward  through  the  Hysham  area  to  another  point  on  the  present  highway 
near  the  Treasure-Rosebud  county  line. 

This  report  attempts  to  describe  as  much  as  possible  all  of  the 
features  that  apply  to  each  of  the  proposed  routes;  however,  principal 
emphasis  is  granted  to  an  analysis  of  the  routes  as  they  affect  the  highway 
user.  Two  separate  types  of  costs  are  involved  in  highway  transportation: 
the  cost  of  constructing  and  maintaining  the  necessary  highway  facilities, 
and  the  cost  of  operating  motor  vehicles  over  these  highways.  All  of  these 
costs  are  borne  almost  entirely  by  the  highway  user;  either  in  taxes  paid 
at  the  Federal  and  State  level  for  highway  construction  and  maintenance  or 
in  operating  costs  for  moving  his  vehicle  over  the  highway.   It  is  evident, 
therefore,  that  the  interests  of  the  highway  user  must  be  given  major 
consideration  in  the  selection  of  the  most  beneficial  routing. 

In  general  terms,  the  most  beneficial  location  from  the  standpoint 
of  the  highway  user  would  be  the  route  which  involves  the  lowest  overall 
total  of  construction,  maintenance  and  vehicle  operating  costs.  This  would 
be  the  most  economical  highway  location  to  the  highway  user. 

The  value  of  the  route  may  also  be  considered  in  terms  of  the 
benefit/cost  ratio.  This  ratio  reveals  the  relationship  between  the  costs 
of  constructing  and  maintaining  the  highway  facilities  and  the  corresponding 
benefits  to  the  motorist  in  improved  vehicle  operating  conditions  as  compared 
to  the  present  facilities . 

DESCRIPTION  OF  ROUTES 

In  the  interest  of  simplicity,  these  routes  are  identified  In 
relation  to  their  general  location  as  the  North  Route  and  the  South  Route. 
In  the  vicinity  of  Hysham,  there  are  two  alternate  locations  for  the  South 
Route,  and  these  are  identified  as  Alternate  No.  1  and  Alternate  No.  2. 

The  North  Route  begins  at  a  common  terminus  at  a  point  on  the 
present  highway  about  one-half  mile  west  of  Custer  (pop,  275).  From  this 
point  the  route  extends  in  a  northeasterly  direction  to  a  crossing  of  the 
Yellowstone  River.   On  both  sides  of  this  bridge,  interchanges  are  planned 
to  permit  access  to  local  roads  in  this  vicinity. 

The  route  continues  in  a  northeasterly  direction  across  a  bench 
of  dry-land  farming  and  grazing  land.   It  then  descends  to  the  irrigated 
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valley  of  the  Yellowstone  River.  At  the  point  of  intersection  with  the 
present  county  road,  an  interchange  is  located  to  separate  the  Interstate 
highway  from  this  road  and  to  permit  access  to  the  Interstate  highway. 

This  route  continues  across  the  fertile  river  valley  to  a  point 
near  Myers  (pop.  20)  where  another  interchange  is  located  for  the  service 
of  a  substantial  amount  of  traffic  originating  in  this  area.  The  route 
then  crosses  the  Yellowstone  River  again  at  a  point  near  the  existing  bridge 
and  extends  a  short  distance  to  a  point  of  intersection  with  FAS  Route  311. 
Another  interchange  is  located  at  this  intersection. 

From  this  point,  the  route  extends  across  the  present  highway  to 
another  interchange  which  is  located  at  the  intersection  with  FAS  Route  312 
about  one  mile  south  of  Hysham.  This  interchange  will  separate  the  Inter- 
state highway  from  FAS  Route  312  and  it  will  provide  access  to  the  city  of 
Hysham  (pop „  410 ) . 

Beyond  this  point,  the  route  continues  in  an  easterly  direction 
on  alignment  about  one  mile  south  of  the  present  highway  to  the  eastern 
terminus  at  a  point  on  the  present  highway  about  2  miles  west  of  the  Treasure- 
Rosebud  county  line.  From  the  Hysham  interchange  to  the  eastern  terminus, 
the  route  traverses  irrigated  and  well  developed  farming  land. 

The  total  length  of  the  North  Route  Is  31.2  miles,  including  1.3 
miles  of  four-lane  highway  which  is  required  because  of  steep  grades 
encountered  in  the  ascent  from  the  river  valley  to  the  benchland. 

This  route  has  the  advantage  that  it  is  the  shortest  of  all  alter- 
nates considered  and  it  would  be  located  at  water-level  grade  for  the  major 
part  of  its  length.   It  also  has  the  advantage  that  it  vrould  serve  a  sub- 
stantial volume  of  traffic  to  and  from  the  Myers  area  which  is  now  using 
highway  facilities  inferior  to  the  Interstate  highway. 

Principal  disadvantages  include  the  crossing  of  a  substantial 
amount  of  well  developed  and  Irrigated  farming  land.   The  grading  would 
also  be  rather  costly  because  of  the  necessity  for  hauling  in  a  large  amount 
of  fill  material. 

The  South  Route  begins  at  the  same  western  terminus .   It  would  pass 
along  the  north  edge  of  Custer  and  follow  a  location  a  short  distance  to  the 
north  of  the  present  highway  east  of  Custer.  An  interchange  would  be  located 
at  the  edge  of  Custer  to  serve  that  community,  and  another  interchange  would 
be  located  at  a  point  of  connection  with  an  extension  of  Montana  Highway 
No.  47  which  leads  to  Hardin.  From  Custer  to  Montana  Highway  No.  47  the  route 
is  located  through  level  terrain  for  the  most  part.   Between  Montana  47  and 
the  Big  Horn  River,  the  route  crosses  a  small  bench.  Another  interchange 
will  be  located  at  the  intersection  with  a  county  road  south  of  the  community 
of  Big  Horn. 
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East  of  Big  Horn,  the  South  Route  commences  to  climb  out  of  the 
river  valley  in  the  ascent  to  the  summit  of  a  range  of  hills  known  as  the 
"Hysham  Hills".   In  crossing  these  hills,  some  difficult  grading  will  be 
encountered  and  numerous  grades  as  high  as  5%  will  require  some  construction 
to  four-lane  standards  in  order  to  provide  proper  passing  opportunities . 

After  descending  from  these  hills  the  route  approaches  the  city 
of  Hysham.  The  nearest  approach  is  located  at  a  point  about  2.5  miles  south 
of  the  city.  An  interchange  will  be  located  at  this  point  to  permit  access 
to  the  city.   It  will  be  necessary  to  construct  about  2.5  miles  of  con- 
necting road  between  the  interchange  and  the  city. 

From  the  Hysham  interchange  to  the  eastern  terminus,  the  South  Route 
is  located  on  a  line  which  crosses  moderately  rolling  terrain,  consisting 
of  grazing  land. 

The  length  of  the  South  Route  is  32.3  miles.  About  5.2  miles  of 
four-lane  highway  will  be  involved  in  the  crossing  of  the  Hysham  Hills . 

This  route  has  the  advantage  that  there  is  a  minimum  of  dis- 
ruption of  developed  land.   It  will  also  provide  a  direct  connection  to 
Montana  Highway  No.  47,  a  feature  which  is  lacking  on  the  North  Route. 
Principal  disadvantages  include  the  extra  length  of  1.1  miles  as  compared 
with  the  North  Route,  the  numerous  grades  encountered  in  crossing  the  Hysham 
Hills,  and  the  less  direct  service  to  Hysham. 

From  a  point  south  of  Hysham  to  the  eastern  terminus,  there  are 
two  alternates  to  the  South  Route.  Alternate  No.  1  leaves  the  South  Route 
at  a  point  about  2.5  miles  south  of  Hysham  and  extends  in  a  northerly 
direction  to  a  point  near  the  south  limits  of  the  city.  An  interchange 
will  be  located  at  this  point  to  permit  access  to  the  city.  The  route  would 
then  continue  to  a  point  just  south  of  the  present  highway  where  it  would 
turn  and  continue  eastward  on  a  line  parallel  to  and  a  short  distance  south 
of  the  present  highway.  This  route  was  selected  in  the  attempt  to  provide 
better  service  to  Hysham  by  carrying  the  Hysham-bound  traffic  as  close  to  the 
city  as  possible  on  the  Interstate  highway.  The  length  is  33.5  miles  with 
5.2  miles  of  four-lane  highway. 

The  Alternate  Route  No.  2  was  selected  with  the  thought  of  placing 
the  route  on  a  line  which  is  located  at  the  edge  and  generally  out  of  the 
rolling  terrain  which  is  crossed  by  the  South  route  between  the  Hysham  inter- 
change and  the  eastern  terminus .  This  location  would  simplify  construction, 
but  it  would  affect  some  of  the  developed  farm  land  through  this  region.  The 
length  is  32.4  miles  with  5,2  miles  of  four-lane  highway. 

The  locations  of  these  routes  and  the  alternates  are  shown  on  the 
map  in  the  front  of  this  report. 
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CONSTRUCTION  COSTS 

Tables  in  the  section  following  this  narrative  show  the  estimated 
construction  costs  for  each  route  grouped  by  principal  items ,  These  tables 
show  the  following  totals  for  construction  costs  for  each  route: 

North  Route  $9,684,000 

South  Route  7,755,000 

South  Alternate  #  1  8,487,000 

South  Alternate  #  2  8,267,000 

These  costs  must  be  supplemented  by  the  cost  of  constructing  the 
connecting  road  to  Hysham  which  is  involved  in  all  routes  with  the  exception 
of  South  Alternate  No.  1  which  is  located  on  the  edge  of  the  city.  The  cost 
of  the  connecting  road  is  $50,000  for  the  North  Route  and  $156,000  for  the 
South  Route  and  South  Alternate  No .  2 . 

With  the  addition  of  these  connecting  roads,  the  total  construction 
costs  become: 

North  Route  $9,734,000 

South  Route  7,911,000 

South  Alternate  #  1  8,487,000 

South  Alternate  #2  8,423,000 

Since  different  construction  items  have  different  service  lives, 
it  is  necessary  to  convert  these  total  costs  to  annual  costs  in  order  to 
make  a  more  valid  comparison  of  the  relative  standings  of  these  routes. 
The  following  table  shows  the  results  of  these  conversions : 

CONVERSION  OF  TOTAL  CONSTRUCTION  COSTS 
to  ANNUAL  CONSTRUCTION  COSTS 


NORTH  ROUTE  SOUTH  ROUTE 


YEARS       TOTAL      ANNUAL     TOTAL       ANNUAL 
CONSTRUCTION  ITEM   OF  LIFE      COST      COST      COST       COST 


Grading  &  drainage    40  $2,645,000  $  66,125  $2,755,000  $  68,875 

Surface  &  base  20  2,269,000  113,450  2,275,000  113,750 

Structures  50  2,762,000  55,240  1,280,000  25,600 

Miscellaneous  30  349,000  11,633  214,000  7,133 

Right-of-Way  50  449,000  8,980  231,000  4,620 

Engineering 

and  utilities  40  1.210.000  30.250  1.000.000  25.000 

Subtotal  9,684,000  285,678  7,755,000  244,978 

Connecting  road  30  50.000  1.667  156.000  5.200 

TOTAL  $9,734,000  $287,345  $7,911,000  $250,178 
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CONSTRUCTION  ITEM 

Grading  &  drainage 

Surface  &  base 

Structures 

Miscellaneous 

Right-of-way 

Engineering 

and  utilities 

Subtotal 

Connecting  road 

TOTAL 


SOUTH  ALTERNATE  #  1 

SOUTH  ALTERNATE  #  2 

YEARS 

TOTAL 

ANNUAL 

TOTAL 

ANNUAL 

OF  LIFE 

COST 

COST 

COST 

COST 

40 

$2,796,000 

$  69,900 

$3,060,000 

$  76,500 

20 

2,508,000 

125,400 

2,311,000 

115,550 

50 

1,392,000 

27,840 

1,294,000 

25,880 

30 

172,000 

5,733 

218,000 

7,267 

50 

566,000 

11,320 

311,000 

6,220 

40 

1,053,000 

26,325 

1,073,000 

26,825 

8,487,000 

266,518 

8,267,000 

258,242 

30 

_   —   — 

—   —   — 

156,000 
$8,423,000 

5,200 

$8,487,000 

$266,518 

$263,442 

The  following  table  shows  the  estimated  cost  of  maintaining  the  Inter- 
state highway  under  the  alternate  routing  proposals : 

ANNUAL  MAINTENANCE  COST 
FOR  INTERSTATE  HIGHWAY 


North  Route 
South  Route 
South  Alternate  #  1 
South  Alternate  #  2 


2  LANE 

ROAD  AT 

4  LANE 

ROAD  AT 

$1,500 

PER  MILE 

$2,500 

PER  MILE 

TOTAL 
ANNUAL 

MILES 

COST 
$44,850 

MILES 
1.3 

COST 
$  3,250 

COST 

29.9 

$  48,100 

27,1 

40,650 

5o2 

13,000 

53,650 

28.3 

42,450 

5.2 

13,000 

55,450 

27.2 

40,800 

5,2 

13,000 

53,800 

The  combined  annual  cost  of  constructing  and  maintaining  the  Interstate 
Highway  for  each  routing  is  shown  below: 
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ANNUAL 

ANNUAL 

TOTAL 

CONSTRUCTION 

MAINTENANCE 

ANNUAL 

COST 
$287,345 

COST 
$48,100 

COST 

North  Route 

$335,445 

South  Route 

250,178 

53,650 

303,828 

South  Alternate  #  1 

266,518 

55,450 

321,968 

South  Alternate  #  2 

263,442 

53,800 

317,242 

These  computations  show  that  the  South  Route  would  be  the  most  favorable 
from  the  standpoint  of  annual  construction  and  maintenance  costs  applying  to  the 
Interstate  System  facilities  „   It  is  assumed  that  regardless  of  the  Interstate 
routing  the  present  highway  and  the  other  roads  in  this  vicinity  will  be  kept  in 
operation  for  the  use  of  traffic  which  cannot  use  the  Interstate  highway.   Under 
these  conditions,  the  maintenance  costs  of  these  existing  facilities  would  be  the 
same  for  all  of  the  alternate  routes;  therefore,  these  costs  are  not  included  as 
part  of  this  analysis . 

TRAFFIC  SERVICE 

Two  principal  categories  of  traffic  would  be  affected  by  the  location 
of  the  Interstate  highway  through  this  area.  The  traffic  using  present  U.S. 
Highway  No.  10  would  be  the  largest  group  and  the  one  that  would  be  most  affected 
by  the  location  of  the  Interstate  highway.  A  second  group  of  lesser  importance 
includes  the  traffic  originating  in  the  farming  area  near  Myers  and  now  using 
county  roads  or  FAS  Route  311  for  a  substantial  portion  of  its  travel. 

On  the  basis  of  origin-destination  surveys  taken  on  highways  in  this 
vicinity,  together  with  turning  movements  at  principal  road  intersections,  it 
is  possible  to  analyze  the  effect  which  each  of  the  alternate  routes  would  have 
on  travel  throughout  this  region.   The  principal  features  involved  are  described 
below: 


1.  The  North  Route  would  be  of  considerable  value  to  the  traffic  now 
using  county  roads  and  FAS  Route  311  on  the  north  side  of  the  Yellowstone  River. 
This  traffic  would  be  able  to  use  the  higher  standard  Interstate  facilities  in 
place  of  the  present  facilities  in  travel  to  Hysham  and  points  east  or  to  Custer 
and  points  west.  For  travel  to  the  west  there  would  be  a  substantial  savings  in 
distance  as  compared  with  the  present  routing  via  FAS  Route  311  to  U.S.  Highway 
No.  10  and  then  west  to  Custer  or  other  places.  The  South  Route  or  its  alter- 
nates would  be  of  only  minor  benefit  to  this  traffic. 

2.  Through  traffic,  with  origins  and  destinations  west  of  Custer  and 
east  of  Sanders,  would  find  it  desirable  to  use  either  of  the  alternate  routes. 
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The  North  Route  would  provide  the  greatest  benefit  because  of  its  shorter 
travel  distance  for  this  through  traffic. 

3.  Trips  with  origins  and  destinations  in  Hysham  would  generally 
find  that  the  North  Route  or  the  South  Alternate  Route  No.  1  would  be  most 
beneficial  for  the  reason  that  they  would  be  able  to  use  Interstate  facilities 
for  a  greater  proportion  of  the  travel  to  this  place.  This  benefit  would  vary 
somev/hat  depending  on  the  point  of  origin  of  the  trip. 

4.  Trips  connecting  with  Montana  Highway  No.  47  would  be  served 
only  by  the  South  Route  or  its  alternates .   If  the  North  Route  were  to  be 
built,  trips  from  Montana  Highway  No.  4*7  would  have  to  continue  to  use  the 
present  highway  for  travel  to  the  east  or  to  the  west. 

5.  There  is  a  substantial  amount  of  traffic  of  local  generation  and 
local  circulation  that  would  not  be  able  to  obtain  access  to  the  Interstate 
system  because  of  the  location  and  spacing  of  the  interchanges .  Such  traffic 
would  continue  to  use  present  facilities  and  would  not  benefit  from  the 
location  of  any  of  the  alternate  Interstate  routings . 

The  assignment  of  traffic  to  the  alternate  routes  under  various 
conditions  is  shown  in  the  computation  of  vehicle  operating  costs  in  the 
following  section. 

VEHICLE  OPERATING  COSTS 

If  there  was  no  variation  in  the  cost  per  vehicle  mile  for  operating 
motor  vehicles  over  different  types  of  highways  and  roads,  the  total  vehicle 
miles  of  traffic  for  each  alternate  route  would  be  a  measure  of  the  relative 
standing  of  the  routes  insofar  as  traffic  service  is  concerned.   It  is  well 
known,  however,  that  there  is  considerable  variation  in  vehicle  operating  costs 
depending  on  the  type  of  surface,  grades,  curvature,  congestion  and  similar 
features.  Typical  operating  costs  are  reported  in  a  publication  of  the  American 
Association  of  State  Highway  Officials  for  use  in  analyses  of  this  type.  These 
costs  have  been  used  as  a  base  figure,  with  proper  adjustment  being  made  for 
the  increased  price  of  motor  fuel  in  Montana. 

The  adjustment  of  these  figures  amounts  to  the  following  operating 
costs  per  vehicle  mile  for  the  various  road  types  involved  in  this  analysis : 

Interstate  highway  $.1345  per  vehicle  mile 

Primary  highway  -  PTW  .1504  per  vehicle  mile 

Secondary  highway  -  PTW  .1630  per  vehicle  mile 

County  roads  .1813  per  vehicle  mile 

The  oiled  approach  roads  which  are  planned  for  connections  to  Hysham 
have  been  assigned  the  same  unit  operating  costs  as  a  Primary  highway.  The 
above  costs  include  the  operating  costs  of  both  passenger  cars  and  trucks . 
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There  are  numerous  grades  which  occur  on  about  5  miles  of  the  South 
Route  in  the  section  over  the  Hysham  Hills.  The  AASHO  publication  suggests 
that  the  operating  costs  be  increased  where  the  grades  exceed  ")%.     The  average 
of  the  grades  in  this  section  amounts  to  1.4%,  therefore  the  increased  costs 
have  not  been  applied  to  the  South  Route.  A  compensating  feature  also  occurs 
in  that  4-lane  highway  is  planned  throughout  this  section  and  the  extra  benefits 
of  a  divided  highway  would  tend  to  offset  any  increased  cost  produced  by  gradient, 

The  following  table  shows  the  assignment  of  traffic  under  each  routing, 
the  annual  vehicle  miles  of  traffic,  and  the  annual  vehicle  operating  costs  for 
traffic  presently  using  U.S.  Highway  No.  10; 


AVERAGE        DAILY    ANNUAL  TOTAL 

DAILY  VEHICLE  VEHICLE  TYPE  OF   COST    ANNUAL 

TRAFFIC  MILES  MILES    MILES    FACILITY  PER  VM  COST 


Present  conditions 

1,139 

34.0 

38,726 

14,134,990 

Primary  $.1504 

$2,125,902 

North  Route 
Total 

1,003 
131 
310 

31.2 

34.0 

1.1 

31,294 

4,454 

341 

11,422,310 

1,625,710 

124,465 

13,172,485 

Inter. 

Primary 

Approach 

.1345 
.1504 
.1504 
.1366 

1,536,301 

244,507 

18,720 

1,799,528 

South  Route 

1,011 

114 

55 

32.3 

34  c0 

3.0 

32,655 

3,876 

165 

11,919,075 

1,414,740 

60.225 

Inter. 

Primary 

ADDroach 

.1345 
.1504 
.1504 
.1363 

1,603,116 

212,777 

9.058 

Total 

13,394,040 

1,824,951 

South  Alternate 
#  1 

Total 

1,019 
108 
162 

33.5 

34.0 

0.8 

34,137 

3,672 

130 

12,460,005 

1,340,280 

47,450 

13,847,735 

Inter. 

Primary 

Approach 

.1345  1,675,871 
.1504    201,578 

.1504   7.136 

.1361  $1,884,585 

Since  there  would  be  no  measurable  difference  in  traffic  service  between 


the  South  Route  and  the  South  Alernate  Route  No, 
been  assigned  to  both  routes. 


2,  the  same  operating  costs  have 


As  previously  explained,  the  North  Route  has  an  advantage  that  it  would 
permit  traffic  on  the  north  side  of  the  Yellowstone  River  to  use  an  Interstate 
highway  for  part  of  the  travel  in  place  of  lower  standard  existing  roads .  The 
following  table  shows  the  operating  costs  under  present  conditions  and  with  the 
usage  of  the  North  Interstate  Route : 


AVERAGE 

DAILY 

ANNUAL 

DAILY 

VEHICLE 

VEHICLE 

TRAFFIC 

MILES 

MILES 

MILES 

sent  conditions ; 

On  county  roads 

20 

10.5 

210 

76,650 

On  Secondary  roads 

50 

9.7 

485 

177,025 

On  Primary  roads 

178 

4.0 

712 

259,880 

Total 

1407 

513,555 

With  North  Route 


73 


18.1 


1321 


482,165 


COST  PER 
VEH.  MILE 

$.1813 
.1630 

.1504 
$.1594 

$.1345 


TOTAL 

ANNUAL 

COST 

$13,897 
28,855 
^9 1 086 

$81,838 

$64,851 
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This  table  shows  that  the  North  Route  would  reduce  the  annual  vehicle- 
miles  of  travel  from  513,555  under  present  conditions  to  482,165  with  usage  of 
the  Interstate  highway.  This  reduction  occurs  because  of  the  shortening  of  travel 
distance  with  usage  of  the  Interstate  highway.  The  unit  operating  costs  would  also 
be  lower  over  the  Interstate  highway  and  these  features  would  reduce  the  total 
operating  costs  from  $81,838  under  present  conditions  to  $64,851  with  usage  of 
the  Interstate  highway. 

Since  the  South  Route  and  its  alternates  would  not  serve  this  traffic 
on  the  north  side  of  the  river,  there  would  be  no  change  from  present  operating 
conditions  and  costs  with  these  proposed  routings. 

The  following  summary  table  shows  the  total  operating  costs  under  pre- 
sent conditions  and  with  the  completion  of  the  various  alternate  routes : 


TRAFFIC  NOW 
USING  US  #10 

AFFECTED  TRAFFIC 
OFF  US  #10 

ALL 
TRAFFIC 

14,134,990 
$2,125,902 

513,555 
$81,838 

14,648,545 
$2,207,740 

13,172,485 
$1,799,528 

482,165 
$64,851 

13,654,650 
$1,864,379 

Present  conditions: 
Annual  VM  of  traffic 
Annual  operating  costs 

North  Route : 

Annual  VM  of  traffic 
Annual  operating  costs 

South  Route : 

Annual  VM  of  traffic       13,394,040        513,555  13,907,595 

Annual  operating  costs     $1,824,951        $81,838  $1,906,789 

South  Alternate  #  1: 

Annual  VM  of  traffic      13,847,735        513,555  14,361,290 

Annual  operating  costs     $1,884,585        $81,838  $1,966,423 

South  Alternate  #  2i 

Annual  VM  of  traffic      13,394,040        513,555  13,907,595 

Annual  operating  costs     $1,824,951        $81,838  $1,906,789 

The  analysis  of  traffic  service  and  operating  costs  shows  that  the  North 
Route  would  be  most  favorable  in  both  operating  costs  and  a  lower  quantity  of 
vehicle  miles  of  travel.  This  condition  occurs  principally  because  the  route  is 
at  least  1.1  mile  shorter  than  any  other  route  and  also  because  it  serves  traffic 
on  the  north  side  of  the  river  which  would  not  be  benefited  under  any  of  the 
southern  routings , 
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SUMMARY 

This  analysis  shows  that  the  South  Route  would  have  the  lowest  annual 
cost  for  constructing  and  maintaining  the  Interstate  highway  and  that  the  North 
Route  would  have  the  lowest  annual  vehicle  operating  costs.  The  composite  com- 
parison of  all  costs  involved  is  shown  below: 

ANNUAL       ANNUAL       ANNUAL     TOTAL 
CONSTRUCTION  MAINTENANCE  OPERATING  OVERALL 
COSTS COSTS        COSTS      COSTS 


NORTH  ROUTE        $287,345  $48,100  $1,864,379  $2,199,824 

SOUTH  ROUTE         250,178  53,650  1,906,789  2,210,617 

SOUTH  ALTERNATE  #  1  266,518  55,450  1,966,423  2,288,391 

SOUTH  ALTERNATE  #  2  263,442  53,800  1,906,789  2,224,031 

This  table  shows  that,  when  all  costs  are  taken  into  consideration,  all 
routes  are  in  rather  close  agreement.  The  North  Route  has  the  lowest  total  cost 
of  $2,199,824  per  year  as  compared  with  $2,210,617  for  the  South  Route.  This 
amounts  to  a  ratio  of  only  1.0049  in  favor  of  the  North  Route. 

When  the  vehicle  operating  costs  for  each  route  are  compared  with  the 
operating  costs  under  present  conditions,  the  following  savings,  or  benefits,  are 
derived: 

Present  Conditions  New  Conditions  Benefits 

North  Route           $2,207,740  $1,864,379  $343,361 

South  Route           $2,207,740  $1,906,789  $300,951 

South  Alternate  #  1     $2,207,740  $1,966,423  $241,317 

South  Alternate  #  2     $2,207,740  $1,906,789  $300,951 

On  dividing  these  benefits  by  the  corresponding  construction  and  mainte- 
nance costs  for  each  alternate  route,  the  following  benefit/cost  ratios  are 
obtained: 

North  Route  Benefits       $343,361      Ratio  =  1.0235 

Costs         $335,445 
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South  Route 


South  Alternate  #   1 


South  Alternate  #  2 


Benefits 
Costs 

Benefits 
Costs 

Benefits 
Costs 


$300,951 
$303,828 

$241, ?1? 
$321,968 

$300,951 
$317,242 


Ratio  =  0.9905 
Ratio  =  0.7495 
Ratio  =  0.9486 


The  comparison  of  benefit/cost  ratios  shows  that  the  North  Route  also 
has  the  most  favorable  rating,  being  1.0235  as  compared  with  0.9905  for  the  South 
Route  and  somewhat  lower  values  for  the  alternates  to  the  South  Route. 

The  benefits  shown  above  are  based  on  savings  to  present  traffic  volumes. 
During  the  estimated  service  lives  of  these  highways,  the  traffic  could  be  expected 
to  double  as  an  average  for  the  period.  This  would  result  in  a  corresponding 
doubling  of  the  benefits  and  also  doubling  of  the  benefit/cost  ratios .  These  values 
would  then  become  2.0470  for  the  North  Route,  1.9810  for  the  South  Route,  1.4990 
for  the  South  Alternate  #  1  and  1.8972  for  the  South  Alternate  #  2. 

CONCLUSIONS: 

From  the  standpoint  of  total  costs  and  also  the  benefit/cost  ratio, 
the  North  Route  has  the  most  favorable  rating.   It  should  be  pointed  out,  however, 
that  the  margin  in  favor  of  this  route  on  either  basis  is  quite  minor.  A 
differential  of  this  amount  is  not  conclusive,  especially  when  it  is  understood 
that  much  of  the  data  reported  herein  are  based  on  estimates  which  could  have  an 
inherent  error  greater  than  the  differential  between  these  routes „ 

From  the  standpoint  of  the  highway-user,  it  would  appear  that  any  of 
these  routes  would  be  suitable,  with  the  possible  exception  of  the  South  Alter- 
nate #  1.   This  route  was  located  as  close  as  possible  to  Hysham  with  the  thought 
that  this  location  could  be  justified  to  serve  better  the  traffic  moving  to  and 
from  that  city.  The  analysis  shows,  however,  that  the  benefit  to  Hysham-bound 
traffic  would  be  more  than  offset  by  the  extra  travel  which  this  route  would  involve 
on  the  part  of  the  remaining  traffic  which  does  not  wish  to  visit  Hysham. 

In  a  general  comparison  between  the  North  Route  and  the  South  Route,  it 
should  be  pointed  out  that,  although  there  is  very  little  differnce  between  the 
ratings  for  these  routes  from  the  standpoint  of  the  highway-user,  there  is  con- 
siderable difference  between  the  routes  in  the  type  of  land  that  would  be  required 
for  right-of-way  purposes „  The  North  Route  would  cross  a  substantial  amount  of 
irrigated  land  west  of  Myers  and  south  and  east  of  Hysham.  The  South  Route  would 
be  located  almost  entirely  in  lower  standard  grazing  land.  From  the  standpoint 
of  the  landowner,  it  would  appear  that  the  South  Route  would  be  the  preferred 
location. 


►J 

cm 

o 

m 

o 

o 

CM 

c-\ 

r> 

O 

m 

v£> 

-* 

~4 

<n 

• 

CM 

3 

v£) 

IT\ 

-4 

to 

to 

-<t 

-* 

to 

O 

-</■ 

to 

E-i 

rH 

CM 

CM 

H 

o 

cm 

r*S 

O 

o 

CO 

-<f 

vO 

O 

c> 

«s 

H 



CM 

CM 

rH 

rH 

to 

o 

§ 

3 
O 

o 
o 

(SI 

t> 

o 

O 

-</• 

1 

to 

r^\ 

m 

«tf 

in 

vD 

in 

s 

1 

• 

CM 

vO 

~* 

1 

1 

CM 

-vf 

c» 

vO 

v£) 

c*> 

o 

to 

sf 

s£> 

H 

C\ 

rH 

vD 

M 

rH 

rH 

>H 

-4 

cs 

00 

to 

1 

CM 

nO 

O 

o 

v£> 

-jf 

■>* 

vD 

o 

CM 

o 

o 

sO 

1 

-<t 

sO 

On 

m 

(f\ 

vO 

cn 

rH 

in 

1 

vO 

Nt 

-t 

rH 

rH 

rc\ 

iH 

rH 

sO 

X 

rH 

rH 

X 

o 

in 

m 

4 

to 

1 

o 

O 

2 

O 

CM 

-<f 

C- 

rr% 

CM 

CM 

to 

| 

-^ 

nD 

-4 

rH 

rf> 

CM 

r-i 

1 

sO 

£> 

m 

CM 

vO 

C*> 

H 

C\i 

rH 

to 

> 

CM 

CM* 

rr\ 

rH 

v£> 

in 

1 

1 

rH 

1 

to 

rH 

~<f 

H 

O 

in 

1 

H 

-4 

rH 

on 

rH 

1 

1 

CM 

CM 

1 

CM 

rH 

C*> 

C^- 

CM 

to 

f> 

> 

to 

1 

iH 

CM 

, 

, 

1 

1 

en 

vO 

£> 

~<f 

to 

in 

• 

CM' 

1 

to 

H 

1 

1 

1 

1 

in 

-4 

rH 

c^\ 

O 

1 

rH 

H 

rH 

cn 

=3 

& 

-<f 

vO 

vO 

CM 

1 

O 

in 

vO 

to 

Xf 

in 

-4 

r-^ 

:=> 

rH 

-4- 

to 

sO 

1 

H 

in 

r> 

-4 

O 

O 

o 

cr\ 

• 

(V 

m 

tf\ 

H 

O 

-<!■ 

o 

H 

CT\ 

1 

sO 

rH 

CM 

E-i 

CO 

Q) 

•H 

O 

a 

0) 

bfl 

.If 

p 

a 

o 

o 

m 

»a 

0 

CO 

o 

C 

a 

00 

*y* 

•H 

o 

o 

00 

.a 

M 

P 

•H 

•H 

•9 

£— 4 

rd 

P 

p 

rH 

H 

oa 

u 

cd 
u 

o 

rH 

CD 

CD 

cu 

P 
CO 

+> 

a 

h 

CD 

.9 

o 

a 

co 

P 

•5 

O 

<D 

t»0 

CO 

0 

co 

tUJ 

a 

6 

.a 

CO 

a 

bo 

a 

T) 

(D 

p 

0) 

o 

I 

w 

ID 

a 

n 

£ 

o 

T3 

CD 

w 

o 

P 

i} 

a 

cd 

cd 

T3 

CO 

a 

a 

r>» 

rrt 

►h 

•<-» 

P> 

<H 

rH 

cd 

0) 

o 

<H 

>. 

o 

cd 

Q 

T) 

K 

B 

a 

u 

i 

0) 

o 

Fh 

•H 

> 

•H 

CH 

-a) 

o 

O 

a 

p 

■P 

o 

CO 

-a 

cd 

cd 

H 

s 

o 

«H 

co 

a 
o 

J3 

rH 

£ 

oil 

*3 

8 

cd 

X! 
o 

CO 

CD 

3 

3 

i 

E 

o 

w 

•H 

P 

<D 

•H 

CO 

41 

» 

fn 

M 

a> 

o 

p 

p 

rH 

P 

to 

,q 

H 

XI 

cd 

XJ 

<" 

TJ 

o 

p 

H 

CO 

J5 

H^ 

O 

a 

1 

•ri 

cd 

(0 

•H 

■rf 

•P 

•H 

w 

x> 

Q) 

a 

bo 

0) 

3 

■P 

S 

c3 

a 

rH 

•rt 

9 

N 

o 

•ri 

0 

CO 

« 

O 

o 

— _i 

w 

rH 



.... 

CO 

Ph 

o 

« 

irl 

o 

Pi 

I 

o 

CO 


Eh 

E-i 

co 
o 
o 


•-H* 

vO 

CO 

m 

m 

On 

vO 

ir\ 

-<t 

C\| 

vO 

vO 

rH 

m 

<d 

in 

r-( 

in 

C*- 

1 

CM 

rH 

r^\ 

r-{ 

~^ 

^-\ 

vO 

c^\ 

in 

E-t 

fr, 

o 

CM 

1 

rH 

C" 

^ 

CM 

ITS 

r^\ 

sD 

CM 

t> 

O 

• 

** 

^ 

•V 

^ 

fn 

CM 

CM 

CM 

vO 

r- 

W 

<-{ 

cm 

1 

CO 

C- 

1 

1 

1 

ir» 

■st 

O 

~<t 

f- 

UN 

fr> 

1 

f^ 

H 

1 

1 

-4 

1 

-<t 

rr\ 

in 

o 

r-\ 

o 

1 

O 

-4 

^t 

CX 

O 

rH 

CM 

• 

H 

^ 

M 

nO 

<-\ 

r-i 

rH 

O 

1 

M 

t*\ 

cm 

| 

CM 

o 

1 

S 

1 

r>^\ 

v£i 

ip> 

to 

t> 

t*\ 

<^\ 

t> 

1 

CM 

rH 

1 

-4- 

rH 

£> 

CM 

ur\ 

r-i 

r~- 

1 

vD 

<-\ 

ir\ 

vO 

m 

CM 

m 

vO 

cm 

£ 

1 

CS 

CM 

1 

1 

CM 

1 

R 

sD 

to 

On 

rH 

~4 

vO 

1 

O 

o 

I 

1 

nO 

1 

to 

rr> 

t> 

H 

r-{ 

i 

CO 

"3 

CM 

t*\ 

rH 

t> 

ON 

o 

4 

D 

a. 

o 

o 

3 

cm 

o 

1 

cv 

rH 

1 

1 

1 

to 

to, 

•<t 

O 

CM 

CM 

t> 

o 

1 

CM 

CM 

1 

1 

1 

rr\ 

CM 

O 

rH 

ITv 

rH 

00 

i 

m 

* 

H 

CM 

=$ 

-<f- 

H 

f*H 

O 

3 

[^ 

P 

-4 

1 

C> 

O 

1 

1 

| 

1 

to 

o 

On 

rr\ 

o 

^-{ 

t> 

o 

1 

O 

E> 

1 

1 

1 

1 

ir\ 

c^ 

vO 

■<* 

in 

1 

H 

t> 

ir\ 

•<f 

rH 

vO 

•* 

w 

m 

<-H 

r-\ 

w 

f> 

CM 

1 

CM 

O 

1 

1 

CO 

1 

C^v 

C~\ 

-4 

O 

vD 

r^ 

to 

1 

r^ 

<-{ 

1 

1 

c^v 

1 

rH 

O 

C\l 

lf\ 

•-{ 

CO 

1 

C> 

r-\ 

CM 

,-i 

^J- 

in 

o 

r^ 

o 

vD 

CM 

1 

P\ 

v£) 

1 

. 

-i 

-4 

CM 

On 

rr\ 

o 

O 

CM 

cm 

1 

H 

°> 

1 

1 

CM 

ir\ 

rH 

o 

IT\ 

^i 

cn 

o 

1 

<H 

ST 

rH 

r-\ 

n-\ 

o 

r-\ 

CM 

o 

(^ 

<-{ 

rH 

o 

rH 

CM 

00 

to 

in 

1 

1 

to 

1 

vO 

UA 

CM 

sO 

nO 

o 

H 

rH 

CM 

-sf 

1 

1 

in 

1 

rH 

vO 

rr\ 

vO 

c- 

r^v 

1 

r^\ 

P> 

H 

r-i 

vO 

CO 

m 

cm 

i 

O 

C*> 

m 

CM 

1 
1 

rH 

On 

1 
1 

1 

: 

1 
1 

CM 

in 

r^ 

in 

■4 

H 

■a: 

O 

ra 

CD 

■H 

O 

C 

CD 

to 

q 

•H 

P 

c 

o 

o 

w 

°«l 

a 

ra 

o 

a 

C 

M 

s 

•iH 

o 

o 

HO 

q 

0 

p 

•rH 

•H 

3 

•H 

H 

cd 

P 

P 

M 

M 

01 

cd 
H 

o 

3 

CD 

CD 
CD 

P 

ra 

P 

& 

Fh 

CD 

C 

o 

a 

<D 

P 

.S 

•H 

o 

CD 

tuO 

CO 

CD 

ra 

bfl 

(0 

S 

.5 

CO 

a 

bD 

a 

T3 

<D 

p 

CD 

o 

a 

w 

CD 

a 

01 

•S 

o 

T3 

0) 

ra 

o 

f3 

P 

3 

3 

oj 

cd 

t3 

n 

a 

a 

>. 

cd 

•f-» 

a) 

Vt 

U 

a] 

CD 

o 

<M 

>> 

o 

cd 

fq 

-a 

C 

a 

O 

h 

ULI 

CD 

O 

^ 

•H 

^ 

•H 

<H 

««s 

O 

C3 

a 

a 

g 

P 

P 

O 

CO 

t3 

cd 

cd 

H 

i 

O 

<H 

ra 

a 

>» 

»a 

cd 

>, 

X! 

U) 

rH 

^S 

3 

O 

w 

o 

J3 

u 

p 

°3 

o 

cd 

o 

a) 

rH 

•rl 

U 

•H 

P 

<d 

•rt 

cu 

rH 

5 

(h 

bfl 

CD 

O 

P 

•P 

rH 

p 

bo 

XI, 

H 

TJ 

0) 

J3 

$ 

TJ 

O 

P 

H 

w 

X 

4 

O 

S 

§ 

•H 

a 

CO 

•H 

•rf 

•H 

ra 

£> 

CD 

a 

bfl 

CD 

0) 

P 

R 

a) 

A 

a 

U 

•n 

9 

H 

o 

•n 

o 

co 

h-l 

« 

!=> 

1 

CQ 

X 

M 

m 

s 

CO 

fi 

o 



§ 

M 

8 


i-q 

fA 

rH 

vO 

00 

i 

vt 

CM 

nO 

CM 

o 

CM 

O 

v£> 

l> 

«3j 

o 

CM 

P 

o 

i 

lA 

v£> 

o 

t> 

00 

CA 

O 

nO 

^ 

E-< 

ir\ 

IT* 

r-i 

t> 

-<t 

r-i 

CO 

<A 

o 

«A 

•sf 

O 

H 

fA 
fA 

OJ 

CM 

vO 

CO 

,_ 

« 

1 

c- 

O 

i 

1 

Ol 

1 

t> 

fA 

CM 

IA 

<* 

sf 

v£> 

cm 

lA 

3 

i 

i 

st 

1 

lA 

CM 

-* 

lA 

o 

1 

rr\ 

rH 

H 

-* 

lA 

CM 

T — 

• 

»"3 

cm 

^3 

t> 

CM 

1 

s* 

H 

i 

CO 

1 

r^ 

-4 

o 

O 

CA 

O 

O 

I 

00 

on 

1 

3 

8 

i 

lA 

1 

CM 

H 

CA 

fA 

nO 

On 

CM 
CO 

r- 

fA 

t-i 

r_ 

M 

CM 

t^ 

00 

i 

vO 

1 

H 

r-j 

O 

lA 

CM 

fA 

t> 

CM 

i> 

t> 

i 

o 

1 

nO 

H 

CM 

fA 

t> 

O 

O 

1 

O 

CM 

CM 

O 

CM 

to 

ON 

X 

fA 

x 

w 

^"> 

£> 

CM 

CO 

rH 

o 

O 

i 

1 

fA 

1 

nO 

ON 

lA 

-<t 

CM 

O 

1 

to 

5 

CM 

Q 

i 

1 

ON 

1 

rH 

CA 

■>* 

ON 

fA 

rH 

fA 

3 

(A 

-5 

•~\ 

ON 

rH 

CM 

o 

ia 

3 

a. 

o 
o 
o 

r-i 

1 

cm 

rH 

i 

1 

, 

CO 

CA 

sr 

On 

CM 

CM 

t> 

o 

s 

CM 

1 

cm 

r-i 

CM 
CM 

i 

1 

1 

rr\ 

CM 

^ 

rH 

lA 

H 

00 
St 

1 

lA 

H 

fj-! 

CA 

*"-" 

e-« 

CO 

[*-< 

o 

-t 

Q 
o 

1 

CA 

f> 

i 

1 

1 

| 

CO 

o 

ON 

CA 

ON 

rH 

1 

1 

P 

ia 

i 

1 

1 

1 

lA 

CA 

nO 

3 

lA 
n£> 

w 

>r> 

r-\ 

r-i 

1 

CM 

O 

i 

1 

CO 

1 

CA 

CA 

-st 

o 

nO 

CA 

1 

ON 

00 

fA 

IV 

1 

CA 

rH 

CM 

i 

1 

rr% 

r-\ 

1 

<-{ 

3 

CM 

lA 

rH 

CO 
lA 

Q 

fA 

« 

v£> 

CM 

1 

CA 

nO 

i 

1 

■<f 

-tf 

CM 

On 

fA 

o 

O 

CM 

CM 

1 

3 

o 

i 

1 

CM 

lA 

rH 

ON 

lA 

rH 

CA 

ON 

1 

r-\ 

rH 

rH 

C^ 

o 

rH 

CM 

o 

fA 

<-{ 

r-i 

o 

r-i 

CM' 

00 

co 

LA 

i 

, 

CO 

, 

nO 

lA 

CM 

vO 

nO 

O 

r-\ 

r-i 

CM 

S* 

i 

1 

lA 

j 

r-i 

NO 

fA 

nO 

O 

CA 

1 

ca 

fA 

H 

rH 

nO 

00 

PQ 

CM 

pq 
i 

o 
ca 

1A 

CM 

1 

lA 
rH 

On 
fA 

i 

1 
1 

1 
1 

: 

CM 

nO 
lA 

fA 

lA 

r-i 

H 

r-i 

<c 

O 

CO 

CD 

•H 

o 

C 

CD 

bo 

.3 

p 

C 

o 

o 

(0 

-3 

d 

CO 

o 

d 

c 

bO 

s 

■<H 

o 

o 

M 

d 

£z4 

P 

•H 

•H 

•3 

•H 

E-i 

cd 

+» 

-l-> 

f-i 

M 

09 

cd 
H 

O 
3 

CD 

CD 
CD 

P 
CO 

P 

a 

fH 

CD 

C 

o 

CI 

CD 

•P 

•S 

•H 

o 

CO 

ho 

CO 

CD 

CO 

bo 

CO 

B 

3 

CO 

C 

bo 

c 

T) 

0) 

■P 

CD 

O 

a 

w 

CO 

c 

w 

•3 

o 

13 

V 

W 

O 

w 

p 

3 

3 

.* 

cd 

TJ 

n 

3 

d 

>> 

"i-j 

a) 

<H 

U 

cd 

CO 

O 

=H 

>. 

o 

cd 

£3 

TJ 

t-> 

a 

O 

m 

ho 

CD 

o 

m 

•H 

3e 

*H 

<H 

-3! 

o 

a 

a 

q 

cd 

p 

P 

O 

CO 

T3 

cd 

cd 

H 

.3 

o 

CM 

CO 

d 
o 

x! 

M 

P 

08 

o3 

s 

>> 
cd 

x! 
o 

CI) 
0) 

H 

rH 

$ 

3 
f-. 

o 

W 

•H 

P 

CD 

•H 

0) 

3 

5 

u 

U) 

CD 

o 

p 

p 

r-\ 

p 

HO 

£> 

H 

t> 

0) 

XI 

% 

TJ 

O 

+» 

H 

ca 

XI 

s 

o 

a 

I 

•H 

cd 

co 

•H 

bp 

+s 

•H 

CO 

^3 

CD 

d 

bo 

CD 

CD 

P 

u 

at 

d 

•H 

c 

h 

■ri 

3 

H 

o 

•P! 

o 

to 

>-A 

« 

& 

m 

« 

n 

m 

S 

CO 

PL, 

o 

K 

H 

' 

IN 

§ 
M 

o 
o 
►H" 


13 


H 

CO 

O 

o 


a 

5 

rH 

I 

PM 


1 

►J 
o 

rH 

en 

00 

8 

H 

CM 

CM 

O 

CO 

H 

E- 

co 

rH 

r> 

-<f 

r-H 

1 

tn 

m 

rn 

rH 

CM 

o 

CV 

rH 

nO 

o 

en 

1 

rH 

C- 

--* 

CM 

On 

-<f 

nO 

ON, 

CNJ 

H 

CM 

m 

CM 

•* 

o 

CO 

CM 

vO 

CM 

H 

m 

tn 

r-i 

rr> 

ON 

nO 

ON 

1 

en 

CM 

•    ' 

£ 

9 

1 
1 

1 
1 

H 

i 
I 

o 

3 

nO 

in 

0^ 

nO 

m 

CM 

vO 

rH 

t-i 

M 

CM 

1 — 1 

& 

00 

en 

o 

1 

CM 

1 

to 

00 

o 

t> 

n£) 

in 

o 

1 

o 

CM 

rH 

00 

c 

1 

m 

1 

c^v 

vO 

CM 

IT\ 

CM 

t> 

H 

r— l 

r-l 

ITv 

nO 

CM 

CM 

a 

CM 

w 

O 

CO 

m 

vD 

O 

00 

OS 

1 

00 

o 

1 

1 

in 

1 

v£) 

-<f 

t- 

t> 

O 

CO 

1 

p- 

CM 

^ 

) 

CM 

CM 

1 

1 

rH 

1 

rr\ 

t> 

C^ 

t> 

=* 

CM 

• 

,_3 

t> 

ON 

CM 

-t 

,-n 

O 

o 
a- 

o 
o 
o 

O 

| 

s 

CM 

1 

CM 

rH 

1 

1 

1 

00 

r^\ 

•vt 

ON 

CM 

CM 

l> 

1 

in 

■% 

1 

CM 

vV 

1 

1 

1 

c\ 

CM 

o 

H 

IP\ 

rH 

00 

• 

m 

rH 

CM 

-vf 

vf 

fH 

O 

' 

3 

Pn 

O 

o 

O 

on 

O 

rH 

•> 

-•* 

o 

1 

C*> 

On 

1 

1 

| 

1 

CO 

f*^ 

nO 

-<f 

in 

1 

H 

1 

o 

C- 

1 

1 

1 

1 

CTN 

-<■ 

>-i 

vO 

• 

l> 

in 

•s 

•s 

W 

in 

rH 

H 

'w 

0 
to 

CM 

1 

CM 

O 

1 

1 

CO 

1 

en 

CO 

•4 

O 

nO 

P> 

1 

m 

1 

m 

H 

1 

1 

rn 

1 

rH 

O 

CM 

IT\ 

r-i 

00 

• 

H 

CM 

rH 

-4- 

in 

O 

on 

o 

vD 

On 

cn 

o 

O 

cm 

CM 

CM 

1 

o\ 

nO 

1 

I 

-«t 

-* 

CM 

On 

in 

<~i 

cn 

K 

1 

rH 

1 

rH 

O 

1 

1 

CM 

IfN 

H 

O 

H 

• 

sf 

H 

H 

c°» 

«\ 

o 

tr\ 

H 

rH 

o 

H 

00 

CO 

m 

1 

1 

00 

1 

vD 

CTN 

CM 

nO 

nO 

1 

rH 

CM 

H 

CM 

■>* 

1 

1 

m 

1 

rH 

nO 

en 

nO 

l> 

O 

C*> 

(*> 

H 

rH 

nO 

m 

cq 

CM 

to 

PQ 

O 

(^ 

1 

in 

o 

1 

1 

1 

1 

CM 

nO 

CA 

ITN 

t> 

rH 

1 

m 

CM 

1 

rH 

rn 

1 

1 

1 

1 

in 

-<f 

rH 

• 

H 

«=i! 

o 

(0 

CD 

•H 

O 

a 

CD 

bo 

•3 

p 

G 

O 

CJ 

01 

°X 

a 

w 

o 

a 

a 

bo 

§ 

•rH 

p 

o 

•H 

o 

bo 

3 

H 

cd 

•P 

-P 

h 

rH 

01 

u 

cd 

M 

O 

3 

u 

CD 

CD 

a> 

p 

01 

p 

a 

u 

CO 

•S 

O 

a 

CD 

p 

.9 

o 

<D 

ttO 

CO 

CD 

01 

bo 

01 

S 

.9 

CO 

a 

bo 

a 

T> 

CD 

-p 

CD 

o 

a 

w 

CD 

g 

a 

•9 

u 

X) 

CD 

w 

o 

w 

P 

3 

3 

cd 

cd 

X) 

n 

a 

a 

>. 

cd 

►h 

•■-a 

?> 

<H 

U 

cd 

CD 

o 

<H 

>> 

o 

cd 

R 

T> 

g 

ej 

o 

u 

bO 

0 

O 

u 

•H 

> 

•H 

tH 

«< 

« 

o 

a 

a 

«J 

p 

P 

o 

CO 

-a 

cd 

cd 

H 

3 

o 

«H 

01 

G 

r»> 

°a 

s 

>> 

-G 

CO 

rH 

$ 

3 

o 

W 

O 

XI 

M 

■P 

o3 

cd 

o 

CD 

H 

1 

rH 

•H 

•p 

CO 

•H 

0) 

3 

> 

rl 

bfl 

0 

o 

P 

p 

r-i 

P 

U) 

Xi 

rH 

T3 

CO 

-G 

CD 

T3 

o 

p 

H 

CO 

xs 

n 

o 

a 

1 

•H 

cd 

eo 

•H 

•rH° 

P 

•H 

CO 

,o 

CD 

G 

bo 

0) 

3 

P 

(h 

cd 

P* 

g 

U 

•n 

s 

H 

o 

•n 

o 

CO 

s 

■ 

to 

O 

CQ 

35 

M 

m 

s 

CO 

Ph 

o 

K 

6-t 

1 

■«. 

250 


<*&. 


in    c    In    c 


IT       c 


IT       o 


v  ^  !*&%»M^sj^  V\  |^  * i-ft 

*^'  <*A>\1* /'I T* 


~T 


s  8  a 


I 


! 


X 


o 
in 
to 


ZL 


o 
E 

in     C 

s   5 

I 

1 

_J 

.. 

1 

1 

1  ' 

1 

j| 

..1  '  ... 

1 

; 

.  1 

_j 

1 

i 

I 

! 

i 

! 

| 

o 

1 

* 

o 

1 

& 

Ci 

o6 

in 

o 

■ 

,1 

0) 

1™! 

i 

3? 

o 

J 

o 

0) 

1 

.  r                  ° 

CO 

.     _ 

^2 

d 

1 

) 

1 

[ 

|o 

to 

1 

i! 

4 1 :  -                V 

^Mjm  mi  i  LIj  M  lii 

|   l-.-;|             I 

i 

i   1         '    1            ,   ■      ;   i 

! 

--t-l     ■"'■ 

|    |.;:|.  !    ! J    1 

r     1 

1        \ 

i 

:!|;-:    . 

1 

!iT!                      ^4- 

i       I 

i  ■ 

!    i  :     ,  i  .  h  i 

L    1 

1 

.  * 

i  i  f 

1 
i 

O     in     c 

!     1     i 

!  1 

1    1 

i 

at  rf-sosa 


V, 


w 


f* 


^ 


-    fc 


■ 


1  a  s  s  s  s 

CD         [K  K 


u 


17 

if 

lO     o 


10      (M 
00 

a 


CJ  tvi  tvi 


iri     3     in     C3     <r.' 


IT 

o 
c 

S8S 

IO 

dinOincSinf-JinQindm? 

fO                 CVl                (VI                 —                 -H                O                 *-* 

ro 

1 

1 

! 

Mi.-  ■     k':n    -  ■  Mi  **  **     w       n'-'^nn 

fi^S»*H*         ^^'      *      'B-dwA  "-^^Hl 

O 

>v:   V.      » ■'    *  j*> 

* 

oi     V 

y^ 

1 

400    - 

;% 

- 

350  - 

- 

I 

J 

*< 

\ 

o 

* 

\ 

1  ■ 

, 

z: 
< 

* 

1 

1 

sr 

o 

h 

to 

\j 

\ 

v. 

*< 

f>/y 

/    . 

. 

3 

300    \ 

\ 
■                                  \        •VvV    ^    J-f 

fiL          '-i^           ft  CI 

< 

t^-V*"^ 

p 

in 

.i 

1 

ro 

in     cvl 

Oi       IT. 

Q    t- 

o 

in 

f. 

in    o    m 
Nor- 

1    Pi 

rj     tf]     o     "rt     c 

g  *i  |  -  s 

io        ■     55             ro 

Si  fc 

<3  E    oP 

o  s-    in 

K1  !     tvj 

i"  .   ,  _|Q_ 


HT^ 


iia 


B-^_L  iO- 


3  §  K  S  a 


^ 

5 

o 

~T 

-  o*i 

,Vi 

/ 

•\ 


\ 


V 
-> 


o&m**  ... ;; 


2     t^*^^:    '     /*^> 


i  & 


ro,_  c\l 


^°   / 

5s    / 

- 

E 


in    oi    m 


b  a 


fi  «  S3 

h    m     n 


~B       Q 


O  (1     o  * 

O  r-     10  CM 
r-           id 

<>J  W 


''\'v,' 


!    fi    Q    n 


.N- 


4  J 

1/ 

/ 

/ 

L 

tf 


m    Q    10    o 
cy    O    h~    g 


m    2     «"> 
<vl     O,     h- 


m 


i 


y»: 


>*i 


jV, 


:  ) 


\ 


200        J 


'iLs 


K, 


j      i 


~T"~" 


M   TP 


in    o 

in    o     irt    O    m 
K     in     m    o    f- 

W                CO 

m     o 

M     o 

CO 

m    o    m    o    m 
r-    m    01    o    ►- 

